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PHARMACOLOGY SEMINAR
February 1, 1951
SOME THINGS THAT ISOTOPES HAVE TAUGHT Us ABOUT DRUG ACTION.
By Donalee L. Tabern, Head of Spetial Research, Abbott Laboratories,
North Chicago, Illinois.
Radioactive isotopes are used as diagnostic and therapeutic tools and in
studies of drug distribution and metabolism. In tagged drugs so far studied
no correlation between distribution and site of action has been found,
although much information has been gained with regard to metabolism of
drugs and to thyroid physiology. In diagnostic procedures, iodinated serum
albumin has been used to measure blood volume; iodine labelled serum
globulin showed the liver and lung to be the site of antibody-antigen forma-
tion; tagged fluorescein dyes are useful in detecting brain tumors; and the
uptake of radio-iodine is a more reliable index of thyroid dysfunction than
measurement of the basal metabolic rate. In addition to the treatment of
thyroid diseaseswith radioactive iodine, recent application of colloidal radio-
gold in the treatment of malignant ovarian tumors and lymphosarcomas
has yielded encouraging results.
J. P. G.
PHARMACOLOGY SEMINAR
February 8, 1951
ION EXCHANGE RESINS AS BIOCHEMICAL AND PHARMACOLOGICAL
RESEARCH TOOLs. By Arthur Deming, Head of Biochemical Research,
Smith, Kline, and French, Inc., Philadelphia, Pennsylvania.
Cation exchange resins contain either carboxyl or sulfonate groups which
have the capacity of releasing hydrogen ions in exchange for metallic ions;
anion exchange resins usually are tertiary or quaternary nitrogen com-
pounds and will bind anions. Of high molecular weight and great insolu-
bility, both have been used in technological processes, such as the purifica-
tion of water and fractionation of blood, and more recently in biological
research and therapy. To remove sodium from patients in cardiac edema,
cation exchange resins have been administered orally, usually with potas-
sium incorporated in the resin to prevent acidosis and hypokalemia. The
resin appears to potentiate the action of mercurial diuretics and to sensitize
patients previously resistant to those drugs. In anuric patients, cation
exchange resins have been administered rectally to prevent potassium
intoxication. They are also useful in inducing salt depletion in experimen-
tal animals. In the treatment of peptic ulcers, anion exchange resins have
been tried as antacids. No chloride is removed from the animal, for the
alkalinity in the lower portion of the gastro-intestinal tract releases the
previously bound chloride which is then reabsorbed.
J. P. G.
YALE MEDICAL SOCIETY
February 14, 1951
INFECTION OF CHIMPANZEES WITH COXSACKIE VIRUSES. By Albert S.
Kaplan, Lisbeth M. Kraft, and Joseph L. Melnick.
Chimpanzees fed the Coxsackie group of viruses developed an infection
which was studied by the titration of virus isolated from the throat,YALE JOURNAL OF BIOLOGY AND MEDICINE
stools, and blood, and by following the development of neutralizing and
complement-fixing antibodies in the sera. Each of the four animals studied
became throat and stool carriers when first fed virus; when challenged with
an homologous strain, virus was excreted in the stools for a short time,
which is interpreted as being a passive transfer of virus through the intesti-
nal tract. Virus was never isolated from the throat after homologous chal-
lenge. When these animals were fed an heterologous strain of virus, how-
ever, they were again infected, as indicated by the appearance of virus in
both the throat and the stools and by the development of neutralizing anti-
bodies specific for the strain fed. These animals exhibited immunity to
homologous strains for at least one year. The results of the complement-
fixation tests were quite different, however, in that each animal manifested
a response peculiar to itself. Although rises in homologous antibody titer
always occurred after the feeding of different viruses, there were many
occasions when antibodies to heterologous viruses rose at the same time
whether the animal had previously been fed these latter types or not. It
was suggested that these represented anamnestic responses or that the
Coxsackie viruses in primates are able to display by the complement fixa-
tion tests some relationship that is not revealed by the neutralization
antibody tests in lower animals or in any animal.
A. S. KAPLAN
EFFECTS OF EXERCISE, EMOTIONAL STRESS, AND ADRENALIN ON THE
RENAL EXCRETION OF SALT AND WATER. By William D. Blake.
The effects of exercise, emotional stress, and adrenalin were studied on
unanesthetized, trained, female dogs, using standard techniques for measur-
ing glomerular filtration rate, renal plasma flow, filtration fraction, and
sodium and water excretion. Treadmill exercise alone caused no significant
change in any of the functions. Emotional stimulation, elicited by sounding
a bicycle klaxon, resulted in a decrease in sodium excretion without signifi-
cant change in any other urinary functions. Finally, adrenalin administered
with a simultaneous sodium salt infusion induced a decrease in sodium
excretion. This decrease was more apparent in non-hydrated dogs and less
apparent in dogs made hypervolemic with hypertonic sodium solution. In
the latter animals the decrease was related to parallel changes in filtration
rate.
Since none of the changes in sodium excretion was associated with
changes in glomerular filtration rate (with the exception mentioned), the
influence of adrenalin and emotion was presumed to be exerted upon
tubular function.
J. F. S.
ELECTRON MICROSCOPE STUDIES OF HUMAN PAPILLOMAS CHARACTER-
IZED BY INTRANUCLEAR INCLUSION BODIES. By M. J. Strauss, H. Bunting,
and J. L. Melnick.
A virus etiology of verrucal lesions has been presumed for many years.
The present investigation was designed to clarify certain clinical and
pathological findings. A clinically distinct type of wart served as the experi-
mental material-a wart appearing different from the usual verruca
vulgaris, having a more pearly base and an erythematous halo, and being
readily separated from the underlying tissue. Particles were demonstrated
with ease by centrifugation and electron microscopy from extracts of
warts having this appearance but not from other warts. These uniform and
430spherical particles were distinguished by their crystalline-like clustering,
their diameter being of the same order as that of the Shope rabbit papilloma.
Histological examination of the papillomas revealed further correlation
between the presence of the particles and anatomical manifestations. Many
of the cells of the Malpighian layer contained intranuclear inclusion bodies
and cytoplasmic masses. The affected cells were abnormal in that they
lacked intercellular bridges, were never observed in mitosis, had abnormal-
ities of nuclear structure, contained no keratohyaline granules and showed
parakeratosis in the stratum corneum. Additional cases presenting this
histological picture were found in a survey of surgical material. It was
suggested, then, that these crystalline particles interfere with the normal
process of growth and differentiation in this type of wart.
0. L. K.
PHARMACOLOGY SEMINAR
February 15, 1951
CONTROL OF CARDIAC ARRHYTHMIAS WITH PROCAINE AND OTHER
DRUGS. By E. A. Rovenstine, Professor of Anesthesiology, New York
University-Bellevue Medical Center, New York, New York.
Procaineamide and procaine have been used extensively to control the
cardiac arrhythmias which frequently occur in cyclopropane anesthesia.
Procaineamide, in contrast to procaine, is not destroyed by plasma
procaine-esterase, it is slowly metabolized, and it is totally absorbed after
oral administration. The convulsant properties of procaine are absent in
the amide. Topical application of procaine to the heart is more potent in
reversing ventricular tachycardia than intravenous administration of either
procaine or procaineamide. Evidence is accumulating that these agents can
control arrhythmias in unanesthetized patients.
J. P. G.
CARDIOVASCULAR STUDY UNIT
February 20, 1951
THE MERCURIAL DIURETICS IN CONGESTIVE HEART FAILURE. By
Arthur C. DeGraff, M.D., New York University College of Medicine, New
York, New York.
The aims of therapy in congestive heart failure can be considered two-
fold: to make the circulation adequate, and to prevent edema when the
circulation remains inadequate. It is in the latter instance that the rationale
for the use of mercurial diuretics is found. To this end the diuretics are
employed either alone or in conjunction with mechanical removal of the
fluid and/or restriction of the sodium intake.
Experiments have shown that when injected intraperitoneally into the
mouse, the lethal dose of Thiomerin is much larger than that of Mercu-
hydrin or Mercuzanthin. It has also been demonstrated in dogs that there
is an optimum dose for the mercurial diuretics; any excess over this dose
produces very slight if any increase in urine output and makes the danger
of ventricular fibrillation more imminent.
The most effective method of administering the mercurial diuretics is
via the intravenous route; intramuscular injections are slightly less effec-
tive. Thiomerin is the one drug which can be given subcutaneously with
good results. Oral administration of these drugs has limited usefulness,
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being employed mainly to maintain a patient over long periods of time
when symptoms are not severe. Experience suggests that mercury is stored
somewhere in the body when mercurials are given orally for extended
periods of time; mercury poisoning may result.
The mercurials presumably produce diuresis by reducing tubular re-
absorption of water and sodium, but urinary excretion of chloride approxi-
mates that of sodium. After about one hour the mercurial diuretic may also
be found in the urine. If urinary output is impaired, the drug may accumu-
late in the body. Ammonium chloride seems to enhance the action of the
mercurial diuretics by about 20 per cent. It has not been established, how-
ever, whether the ammonium chloride is most advantageous when admin-
istered continuously or intermittently.
In patients previously responding to mercurial diuretics, these drugs may
lose their effect if the patient is given morphine or demerol. This phenome-
non may be due to stimulation of secretion of antidiuretic hormone by the
narcotic agents mentioned. One patient receiving barbiturates has also
shown diminished response to mercurial compounds which were previously
effective, although most patients show no reduction in response to them
when given barbiturates.
It has long been thought that among the toxic effects resulting from the
use of mercurial diuretics, digitalis toxicity was due to the mobilization of
digitalis from the extravescular fluid compartment by the diuretic. Recent
experiments suggest, however, that depletion of potassium from cells, which
may occur in diuresis, increases cell sensitivity to digitalis and, therefore,
increases digitalis effect. Patients receiving digitalis and a mercurial
diuretic who have developed ventricular tachycardia have been given potas-
sium infusions and continued on their usual dose of digitalis, yet the
tachycardia has disappeared.
K. G. B.
PLANT SCIENCE SEMINAR
February 23, 1951
CYTOPLASMIC STERILITY. By Herbert L. Everett, Agricultural Research
Assistant, Connecticut Agricultural Experimental Station, New Haven,
Connecticut.
From genetic studies of various organisms, including corn, broad bean,
mosses, paramecia, tobacco, and sugar beets, evidence has accumulated
indicating that cytoplasm is responsible for the inheritance of certain char-
acters. The egg, having a larger quantity of cytoplasm than the sperm,
largely determines the expression of the character.
There are several strains of corn which possess the character known as
"pollen sterility" or "male sterility." In a cross with "normal" corn, this
character is transmitted only when it is carried by the egg. Genetic studies
of crosses involving such "male sterile" strains have led to the following
hypothesis concerning the origin and transmission of this character: A
suitable cross puts a gene into cytoplasmic surroundings different from the
"ordinary" ones; under these circumstances a macromolecule of unusual
properties is created. This macromolecule is able to duplicate itself and to
compete with other protoplasmic factors. No apparent damage is done by
this competition in the large cytoplasmic masses of somatic or egg cells, but
in the small amount of cytoplasm of the pollen, the effect may be lethal.
There is evidence, from experiments as yet incomplete using crosses
between the variety "Minnesota 71" and certain male sterile strains, that
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the lethal effect of the macromolecule or particle may be masked. This is
indicated by the fact that pollen from some such crosses is sensitive to
environment-sterile under poor growing conditions, but fertile under good
ones. That the particle has not been destroyed is shown by the appearance
of its effect in subsequent crosses.
The nature of the particle is unknown, but it may be virus-like.
Male sterility is of practical importance in the production of some field
crops. In those cases in which pollenation must be prevented, as in the
production of hybrid seed crops or of tobacco leaves, the pollen sacs must
otherwise be removed manually, increasing the cost of production.
R. R. L. G.
PHARMACOLOGY SEMINAR
March 1, 1951
PAIN AND ITS CONTROL. By Henry K. Beecher, Professor of Anesthesi-
ology, Harvard Medical School, Boston, Massachusetts.
Laboratory methods used to investigate pain in animals are not applicable
to humans, for there appears to be a difference between experimental and
pathological pain. In controlled clinical studies, placebos relieved pain in
20 per cent of patients, pentobarbital in 40 per cent, and morphine in 70
per cent. Subjects given pentobarbital, which is generally believed to be
without analgetic action, behaved like patients who were subjected to pre-
frontal lobotomies; pain was felt but it was not bothersome. Barbiturates
are known to block after-discharge, and it was postulated that pain percep-
tion requires functional and intact association pathways. A psychic factor
is further indicated by the observation that suggestion and stress can block
pain. Of the synthetic analgetics tested, racemic methadon and, more
particularly, l-isomethadon appear most promising. However, the ease with
which they can be synthesized from readily available materials also poses
a problem in the control of drug addiction.
J. P. G.
PHARMACOLOGY SEMINAR
March 8, 1951
SYMPATHOMIMETIc AMINES: NEWER DEVELOPMENTS. By Alonzo M.
Lands, Head of Pharmacology, Sterling-Winthrop Research Institute,
Rensselaer, New York.
It is probable that epinephrine and nor-epinephrine, both of which are
obtainable from adrenergically innervated organs, differ quantitatively.
The depressor action on blood pressure elicited by these substances is fol-
lowed by an elevated blood pressure. Nor-epinephrine, however, has a
greater pressor action and a lesser depressor effect than epinephrine; thus,
nor-epinephrine constricts vessels in almost all areas, while epinephrine
constricts only some vessels, notably in the cutaneous regions, and dilates
others, especially vessels serving skeletal muscle. With increased dosage of
either drug, vasoconstriction is dominant. A similar diphasic action of the
two substances is observed on the guinea pig's ileum; inhibition follows
stimulation in small doses, but in large doses only inhibition is demon-
strated. The excitatory and inhibitory responses may possibly be explained
on the basis of two different cellular receptors: union of the agent with one
receptor results in contraction, and union with the other receptor fosters
relaxation. One type of receptor probably predominates in each organ, and
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it is this receptor which regulates the response. Since all sympathomimetic
amines stimulate the heart, it would follow that the heart contains receptors
only for contraction.
Both epinephrine and nor-epinephrine are released upon stimulation of
a sympathetic nerve. Initial stimulation results in a preponderance of
epinephrine secretion while prolonged stimulation results in an increased
release of nor-epinephrine. Physiologically, epinephrine appears to act
more like a vasodilator, and nor-epinephrine like a vasoconstrictor. Nor-
epinephrine is probably a biological precursor of epinephrine. Although
neither of these substances is purely excitatory, a synthetic homologue of
epinephrine, isuprel, is purely inhibitory on all organs except the heart.
J. P. G.
PHARMACOLOGY SEMINAR
March 15, 1951
STUDIES IN VASODILATATION. By John C. Krantz, Jr., Professor of
Pharmacology, University of Maryland School of Medicine, Baltimore,
Maryland.
Investigations of a number of coronary dilators in the nitrate and nitrite
series revealed that physiologic activity strikingly paralleled their oil-water
partition coefficients. Conferring water solubility on a molecule, such as by
introducing a carboxl group, resulted in a loss of dilatory activity. Active
nitrates in therapeutic concentrations inhibited ATP-ase of striated and
uterine muscles. Oxygen uptake of blood vessels was not affected by these
substances. In contrast, sodium nitrite, also an active vasodilator, exhibited
no action on ATP-ase but interferred with the oxygen uptake of the
arterial muscular wall.
J. P. G.
NU SIGMA NU ANNUAL LECTURE
March 19, 1951
RENAL TUBULAR SECRETION OF INORGANIC IONS. By Alfred Gilman,
Professor of Pharmacology, College of Physicians and Surgeons, Columbia
University, New York.
Tubular reabsorption of inorganic ions in the kidney is known to
represent a process of active transfer, not merely simple diffusion. The
mechanism has generally been considered to operate in one direction only
-from the tubular lumina to the bloodstream. Experiments suggest,
however, that active transfer of potassium occurs in both directions.
Following a potassium infusion in dogs, urine potassium concentration is
increased. Further, the potassium/creatinine ratio in the bladder urine is
significantly greater than that in the glomerular filtrate, while a mercurial
diuretic given at this point produces a sharp fall in rate of potassium excre-
tion. Potassium/creatinine clearance ratios greater than 1.0 can also be
observed if lithium salts or hypertonic saline and urea are administered
instead of the potassium salt, suggesting that cellular dehydration is a
stimulus to K secretion. In water diuresis, only small amounts of potassium
will be found in the urine, and injection of a mercurial diuretic may produce
increased potassium excretion, suggesting diminished reabsorption of
potassium.
The postulation of a reabsorptive mechanism and an active potassium-
secreting tubular function can explain these findings. They also imply that
mercurial diuretics decrease potassium reabsorption and specifically inhibit
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potassium secretion. One might speculate that in the proximal tubules
active anion reabsorption occurs, accompanied by passive cation reabsorp-
tion to maintain anionic homeostasis and electrolytic neutrality, respectively.
Then, cation, or at least potassium, secretion occurs in the more distal parts
of the tubules, probably by an exchange mechanism, to establish cationic
homeostasis.
K. G. B.